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Abstract. During the past decade, the construction industry has seen a new trend in the
development of “green” or “sustainable” construction concept around the world with vast
support from prominent organization, together with the introduction of sustainable building
codes. The establishment of green building certification systems worldwide is seen as one of
the most efforts in the emerging green building movement. In order to support the development
of the “green” and “sustainable” concept in Malaysia, Green Building Index (GBI) was
launched by the government on 21 May 2009 that created to promote sustainability in the built
environment and raise awareness of environmental issues. However, the construction industry
seems to have focused only on findings the "right mechanism" for an environmentally
sustainable "final result" in order for the building to be certified as green with the lacking of
continuous assessment on the building performance after the certifications. This study is
purposely conducted to investigate the performance of various rated Green Building Index
(GBI) Non-Residential New Construction office buildings and the influence on Indoor Thermal
Comfort (ITC) of the selected buildings. The aim is to develop an assessment framework for
optimum green building architectural façade to be used for office buildings in Malaysia as well
as to analyse the occupants’ perception, satisfaction and performance in the selected Green
Building Index (GBI) rated office indoor environment. This research is still in its infancy;
therefore the paper is focused on research aims, research scope and methodology, and expected
deliverables for the proposed research.

1 Introduction
Sustainability is fast becoming a global phenomenon with a wide range of professional attentiveness
and perspectives. It is believed that the idea of sustainability first emerged 40 years ago [1]. Since
then, expansion of the sustainability worldwide continuous to accelerates with the supports from the
industries and society [2]. Over the last few decades, a common definition of sustainability has been
developed. According to the "United Nations- Our Common Future" [3] sustainability is a concept
that incorporates a wide range of social, economic and environmental issues with the idea of
responsible stewardship that integrate systems in order for them to meet the needs of present without
compromising the future needs. Sustainability comprises of doing good things for environment and
a
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societies that subsidise to the improvement in energy management and conservation, human being
social life over and above the nation's economic development. Hence, sustainable development is a
dynamic process that incorporates a diversity of levels and balancing scales vacillating from economic
and agricultural development to the management of human defrayals, economics, societies, ecological
systems and building practices that link to the global concern [4-6]. One of the most significant
aspects in nation sustainability in most countries is the construction industry that comprises the
sustainable development and construction that also known as the ‘green’ construction. The sustainable
development of the construction industry has been a worldwide crusade that has been growing for the
last two decades [7]. Sustainable development has a complex relationship with growth; subsequently
the population and economic growth increase the pressure on the environment. Nevertheless, in order
to achieve sustainability, the excessive economic growth is involved to attain an adequate level of
social development with the quality of life. Therefore, it is crucial to understand the various aspects of
sustainable development and how it affects the economics growth by understanding the proper use of
environment resources that comprises two main components that are the human physical and nature.

2 Research Background
Sustainable in the construction industry is defined as the degree of growth and expansion that fulfil the
need of the current state of development without compromising the need for future generations [8].
Hence, the construction industry often being accused of contributing to the negative impact towards
the world environment in a most of the aspects, ranging from excessive consumption of resources to
direct environment pollution [9] include climate change, ozone exhaustion, forfeiture of biodiversity
and many others [7]. Therefore, implementation of sustainable development in the construction
industry is seen as the best way to address, reduce and eliminate these interrelated problems in order
to conserve the environment for the sake of future generation and planet [10]. However, [11] raise
concern about the sustainable and buildability of the construction industry are key elements in
building design that are typically governed by laws and regulations that may differ from country to
country thus creating barriers to complete and standard implementation of sustainable construction in
worldwide. Previous studies by various researchers believed that the market for sustainable buildings
is increasing as the people in the construction industry has acknowledged that sustainable in
construction industry may ease the negative impacts on the environment and bring significant
improvement to the social and environmental benefits of all nations worldwide [12-14]. Therefore, as
more owners and clients seek to develop sustainable buildings, the construction industry is adapting to
new requirements in order to meet owners' concerns. Recently, a significant change in the
construction industry has been the increased interest in green design and sustainable materials.
Sustainable materials are the potential resource to mitigate the impact on the environment and bring
significantly and holistic benefits [15].
Similarly, the development and introduction of sustainable building codes is taking place around
the world with vast support from prominent organization [16]. The ICC define building codes as the
code that "provide reasonable controls for the design, construction, use, occupancy and maintenance
of buildings and their facilities and various components" [17]. Thus, the establishment of green
building certification systems worldwide be seen as one of the significant efforts among the numerous
efforts in the emerging green building movement, it is also believed to be one of the most prominent
and guarantees systematic approach to continuing countries effort toward promoting sustainable
environment [18]. The first green building standard was introduced in United Kingdom (UK) known
as the Building Research Establishment Environmental Assessment Method (BREEAM). Since then
several country have developed their own green standard [19], including the Leadership in Energy and
Environmental Design (LEED) of the United State of America (USA), Comprehensive Assessment
System for Building Environmental Efficiency (CASBEE) Japan and Green Star Australia [20].
Consequently, as an acceleration of the Malaysian sustainable construction industry and as a
manifesto of the government’s seriousness in implementing “green” initiatives for the country, The
National Green Technology Policy was launched by the Former Prime Minister of Malaysia Tun Dr

04001-p.2

IConCEES 2015
Mahathir Mohamed in July 2009 with the aim to be a driver to support the national economy and
promote sustainable development in Malaysia. In order to expand the use of green technology in
Malaysia, Green Building Index (GBI) was launched by the government on 21 May 2009 and it is one
of the incentives announced in Budget 2010 under the heading of “Promoting Construction of Green
Building”. The Green Building Index (GBI) is a green rating index on environmentally friendly
building with the ability to save utility costs and preserve the quality of the external and internal
environment. Therefore, it is crucial for the sustainable construction not only focused on
environmental sustainability but also integrations of all aspects that can contribute to improved health,
satisfaction and wellbeing amongst building users [21]. Some research suggests that occupants in
environmentally sustainable buildings feel better psychologically, although this area of research is in
its early stages. The construction of green and sustainable buildings has increased due to increasing
level of awareness on the sustainability issues around the worlds with the aims to reduce the negative
environmental impact to building indoor space and increase occupant’s satisfaction [22, 23].

3 The Issue of Indoor Thermal Comfort and Green Rated Building
Malaysia is classified to have tropical climate condition that are mainly hot and humid throughout the
year. Normally the first six months will be sunny months and the second half of the year will be the
wet months. Szokolay [24] described the tropical climate of hot and humid as one of the extreme and
hardest climate to compromise in term of the building design. The after effect of global warming that
the world is facing today is the increase in outdoor and indoor temperatures. Although climates, living
conditions and cultures differ widely throughout the world, the temperature that people choose for
comfort under similar conditions of clothing, activity, humidity and air movement has been found to
be very similar. To date, however the construction industry seems to have focused only on finding the
"right mechanism" for an environmentally sustainable "final result" such as energy efficiency or water
conservation in order for the building to be certified as green with the lacking of continuous
assessment on the building performance after the certifications [25].
The primary objective of a building is to provide shelter, space and comfort for the people to live,
work and interact with them [26]. In this respect, it is worthwhile to consider and take into account the
role of building façade as not only being a wrapper of a building but also a barrier with various vital
functions that influence the indoor environmental quality and comfort [27]. Often the achievement of
Indoor Thermal Comfort (ITC) in buildings is determined by the thermal performance of façade [28
and 29], to a large extent ranking second under local climate characteristic. The question raised is how
far the building façade affects indoor thermal performance is conducted for the mechanical ventilation
buildings in hot and humid country of Malaysia? Research on this matter has been conducted by
various researchers in different aspects. Earlier research conducted by [30] found out that thermal
comfort is affected by the thermal interaction between the building and external environment.
Researcher [31] had conducted research on the impacts of architectural components on energy
consumption in mechanically ventilated building as well as its health related effects on the
performance of building occupants. Although there were many research conducted on the effects of
external building envelope and its influence to the indoor air quality, intelligent façade design
solutions in hot and humid climate have been barely studied compared with those in cold climate
[32].Nevertheless, a variety of green building certification systems had been introduced worldwide but
one question remains to be clarified: are the scheme currently applied in green building certification
fostering buildings of Indoor Environmental Quality satisfying their occupants? [33]. Gou et al. [34]
suggested the need of research in the involvement of additional factors influencing the indoor air
quality satisfaction of occupants to be conducted in tropical countries. It is vastly believed that the
green building can provide a better indoor environment that contributes to health, wellbeing and user’s
productivity and performance. If these green building are designed well, it can increase comfort and
create healthier working conditions.
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4 The Proposed Research
The main aim of this proposed research by the author is to develop assessment framework on the
selection of architectural building facade to be used as a construction façade guideline for office
buildings. This study also intended to examine the objective and subjective measurements of overall
post- occupancy thermal comfort in a Non-Residential New Construction (NRNC) Green Building
Index (GBI) [35] rated office building with different types of building façade in hot and humid
country of Malaysia to achieve overall thermal comfort of the internal environment as well as to
identify on the correlation of these architectural building façade heat radiation with the satisfaction
level of occupants in post occupied green office building in Malaysia. However this research will not
touch on the aspects of the energy efficiency or the Indoor Environment Quality (IAQ) of the selected
green rated office buildings, but will focus more the correlation between the objective and subjective
measurement of the Indoor Thermal Comfort (ITC) of the working space. Extension empirical
research on indoor Thermal Comfort in hot and humid climate in various green aspects is not new in
this country, thus the study on the impacts of façade to building indoor thermal comfort remains
relatively new in Malaysia. Therefore this study intended to:
i.
Measure both on objective and subjective parameters of rated Green Building Index (GBI)
office building Indoor Thermal Comfort (ITC)
ii.
Study on Non- Residential New Construction Green Building Index (GBI) rated office
building in Malaysia
iii.
Covering various types of green building façade
As for the hypothesis, it is assumed that the Green Building Façade (GBI) certified buildings will
be able to reflect the ultimate thermal comfort in the building indoor space compared to the uncertified
Green Building Index (GBI) buildings in Malaysia. It is also predicted that the occupants (employees)
in the certified office buildings should be in the most satisfaction conditions while working in the
buildings. The scope of this study focuses on the measurement of Thermal Comfort in a working
space of a Green Building Index (GBI) rated office building in Malaysia. Thermal comfort
measurement will cover both the objective and subjective parameters. Objective measurement will be
done by using the fieldwork equipment measurement of the indoor temperature, relative humidity, air
velocity and heat radiation, while the subjective measurement will be conducted by questionnaire
survey to the selected building occupants that will covers the aspects of user’s perception and
satisfaction in five offices building with different architectural façade. The questionnaire survey
covers the demographic profile of building users and their perception and satisfaction on four main
aspects of the Indoor Thermal Comfort (ITC). The proposed research project is purposely to be
conducted in the state of Kuala Lumpur. The study will focus on various Green Building Index (GBI)
rated Non- Residential New Construction Office Building for comparative studies on the best
selection of green building architectural facade. There are two types of sampling used for this
proposed research project; Random Sampling for the subjective measurements (questionnaire survey)
and Selected Sampling for the objective measurements.

5 Significant of the Proposed Study
This study adds to the existing body of knowledge by examining the contribution of different building
façade radiation transmitted to the indoor space of building. In additions this study will be the benefits
reference for architect (designers) and developer in constructing good indoor thermal comfort building
through the implementation of suitable building façade for hot and humid country like Malaysia that
helps to ease the process of obtaining green building certifications in this country.
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